CHAPTER Vi1,

FIRING ATTACHMENTS AND GAS-EXPELLING
. DEVICES.

801. In 10. 8. paval gune the term firdng mechanism is used to
designate that part of the breech mechanizm whieh diveetly explodes
the primer and thus fires the pun, The firing attachments comprise
those appliances fitted to the gun and mount, which put the firing
mechanism in operation. "U'he lock lanyard, electric firing battery, wires,
terminals, and fring key are attachments.

802. Electrie firing for large guns is the primary method of fire, per-
cussion firing being vsed only as an alternative. Kleelrie primers
shorten the firing talervel, or the Lime that elapses between the instant
the gun pointer wills to fire and the instant the projectile leaves the
muzzle. This interval, which on the avernge is three-tenths of a seeond,
has two faetors: (1) The personeal fuctor (which is much the greater),
depending on the pointer's quickness of co-ordinating mind and
mugehe, and (2) the time consumed by the travel of the projectile along
the bore and by the mechanical action of the firing deviees.

803. Current for electrie firing is Murnished by motor generators or
by storage batteries, conneelions being made #o that either may be
used. The motor generators for this purpose, usually two in number,
are loeated in an interior communication room of the ship, and fuke
direet eurrent from the ship’s eirenit. Thev deliver alternating enrrent
sl 125 volts to the fire-control switehboard, where the various unils
of the battery are eut in or out in aecordanee with orders from the
firc-control officer. Alternating current has several advantages over
diveet eurrent for gun firing eiveuita, The principal advantage is that
the presence of o translormer in each turret or pun eireuit prevents g
ground or short eircuil in one turret or gun from putting the entire fir-
ing cireuit ont of commis=sion,

804, Firing circuit for turret guns.—'The wiring diangram for the
firing cireuit of turret guns on a battleship is shown on Plate 1. 14 will =
ke seen that direct current for the motor end of the motor gencrnfors
can be taken either from the ship’s mains or from a slorage battery
discharging at the rale of 50 ampere hours, with o voltage of 125,

The motor generalors serve merely to eonvert direet current into
alternuting eurrent at the same voltage. The latter is led to the fires
control switehboard, which is shown to carry four eut-out switches,
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one for eaeh of the four turrets. By elosing these switehes to the right,
ewrrent is delivered direetly o the primary eoil of a transformer located
in each turret. There the voltage is stepped down to 20 volis alternat-
ing current at the terminals, which is ample for firing the primers in
the guns,

805, Located in the turret officer’s booth in the (urret is & selector
switeh for either direetor fire or loeal fire; when this switeh is closed for
local fire the current is completed to the primary eoil of the tarred trans-
formaer, There aldo i a seleetor switeh wherebhy eurvent for firing can
be taken cither from the seeondary of the transformer or, in ease of
failure of the motor gencrator, from a loeal storage battery in the
turret, This is o separate battery from that mentioned i Arl. S04,
which may be usied to supply the motor generator. Following the dia-

- gram, it will be seen that the path of the curreni leads from thiz switch
to the pointer’s firing key at cach gun, thenee, individually for each
gun, to the turret officer’s snap switch (which is elosed unless he
| wishes to cut out a gun from firing), then to the gun eaptain's ready
gwitch (which ir closed ns soon as the gun iz loaded and primed),
thenee to the terminals ot the breech of the gun (which make eontaet
.._hﬁ:emm as the breeeh is elosed and locked}, from this point to the primer
__].'.-l'iw‘.lgdat-t and thenee to ground. It is apparent, therefore, that as soon
& the gun is loanded, primed, and ready, the only break in the eireuit
5 the pointer's key which is elosed when the pointer’s sight is on the
sarget and the firing signal is sounding. All guns of the turret may be
Bred from any one of the gun firing keys, the pointer being designated
= the firing pointer
- 806. The portion nf Lhe firing eiveuit deseribed so far is sufficient to
mable the guns to be fired by the pointers. This method or system of
bring, known as “pointer fire,” was the only one in nge until about
1014, Sinee that time, however, “direetor fiee” has been introduced
tder which the guns are lnid to a predetermined angle of elevation,
& the actual sighting and firing is done from a station located usually
aloft, The remainder of the firing cirewit shown on Plate 1 covers this
fircctor feature, und consists of tho necessary switches and leads to
ihe various gun directors installed on the ship.
As will be seen from the diagram, direetors are located in the fire-
witrol tower, the foretop, the maintop, plot, and i high turrets
Vos, 2 und 3. By proper manipulation of switches on the fire-control
itchboard, any one of these directors can be made o control all
a; or the control may be divided between two of them, the fore-
op direetor, for instance, being used for twrrels Nos, | and 2 and,
e mainlop dircetor for turrets Nos, 3 and 4.
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When director fire is being used, the four turret switches on the fire-
control switehboard are thrown to the left. The firing pointers’ keys
in the turrets are closed when the guns are Laid, and held in that posi-
tion, =0 that, as soon as the guns are loaded and ready, the only break
in the eircuit is the firing key at the director. It is eustomary to have a
firing pointer in addition to the elevating pointer in each turret. The
firing pointer, observing an elevation indicator and with a separate
firing key on another lead, keeps the eireuit elosed if the guns are
Joaded and the pointers of the gun elevation indieator remain matched.
The guns in the turrets, all laid to the desired angle of elevation, fire
in zalvo as the director key is closed.

When the turret officer’s selector switeh is thrown either for batiery
or motor generator, it closes at the same time the ready-light circuit,
lighting the ready lights in plotting room and eontrol stations, to indi-
cate that the turret is ready to fire, This is a 110-volt eircuit entirely
independent of the firing eireuit, but the throw of the double-pole
selector ewiteh closes one break in each eireuit.

It will be noted that both the foretop and the maintop are provided
with double leads to the director. This is due to their exposed position.
The extra leads provide a stand-by in ease one eireuit should be cut.

807. Plate I shows also the wiring in the turret for dotfer gear,
sub-caliber, and other drill purposes. For simplieity and elarity these
cireuits have been omitted from the drawing of each turret. No special
deseription of this material iz required, since the diagram indieales
clearly the various eonnecctions.

808, The firing circuit for broadside guns, together with the light-
ing circuit, is shown in Fig. 801, which represents a 5-inch, 51l-caliber
gun and mount with firing attachments.

In order better to follow the various leads, a diagrammatie layout
of the eireunit is shown below the mount. For simplicity the switehing
arrangements of the interior-communication and the secondary-bat-
tery switchboards have been omitted from the diagrammatic sketch.
Plate I shows the connections on the fire-control switehboard for the
lead to the primary windings of the secondary-hattery transformers.
It will be seen that current for firing may be taken either from the
sccondary winding of the transformer or, in ease of failure of the
motor generator, from a local battery, the transfer switeh being thrown
as desired, From this switeh, the path of the current leads to the point-
er's firing key, then to the breech of the gun where a break in the cireuit
oeeurs in the firing loek until the bresch is fully closed and locked, and
thenes through the primer bridge and primer wall to ground. The other
end of the cirenift iz shown grounded at the transformer and baltery-
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809. Branching from the lead from battery is shown the lighting
eirenit, which serves to illuminate the cross wires in the pointer’s and
trainer’s telescopes as well as Lhe sight seales and the training indiecator
in the base of the gun mount. It is apparent from the diagram that
eurrent for lighting is taken only from the batiery. The lampe, which
are small and of low voltage, are grounded on one side in order to
complete the eirenit back to the grounded battery terminal.
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. 810. For director firing of broadside guns, additional leads extend
to the direetor station. There the director is loeated, provided with
& key for firing all guns of a group or broadside. These leads are indi-
tated for convenience in Fig, 801 which shows the firing cirevit of one
n only. Actually the eomplete wiring diagram would rezemble some-
What the diagram for turret guns shown on Plate I, where one director
an be cut in to fire & number of guns,

~ Referring to Fig. 801, by closing dowsaward the switeh shown in the

tead from the motor generator, the director is eut out, and current is
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provicded at the gun for “pointer fire.” Closing the switeh wpward euts
in the direetor and puts the eireuit in readiness for "director fire"
When the Iatter method of firing is used it, of course, beeomes neces-
sary to elose the pointer's firing key at the gun and maintain it in thal
pozition when the gun is in all respects ready to fire, so that the only
break in the eireuit will be at the director firing key.

£11. In all electric firing ehief dependence is placed on the motor
generator. The baltery is used as o stand-by souree of eurrent in case
of failure in the motor-gencrator line. For director fire it is apparent
that the battery eannot be utilized at all, sinee its use is confined solely
to the gun or tuerel, where it is located, whereas director fire involves
the firing of several guns in salvo, all from the same source of eurrent,

812, Firing keys.—In the disenssion of firing eirenits above, refer-
ence has been made to the pointer's fiving key, and to the divector
firing key.

Tigure 1, Plate 11, shows the form of firing handle formerly used on
two-hand drnr w]mch such as were provided for 5-inch, 51-ealiber
gunsg, The firing handle is simply a push button earrying on its lower
end g metal bridge to close the gap between the insulated firing eireuis
terminals. In its normal position, the metal bridge is held clear of the
terminals by means of the spiral spring shown. Pressing the push bution .
serves to eompress Lhis spring and bring the metal bridee into contack
with the terminals. [t will be noted that the mounting of the metal=
bridge at the bottom of the push button iz such as will allow the hrldge' :
to adjust its position to accommodate itself for unequal lengths of the
terminals of the firing cirenit. This type of key has been displaced by
the Mark XVI firing key, but it may be occasionally encountered i
servicee.

Figure 2, Plate L1, shows the handwheel grip firing key now in gt‘lla.-'
eral use for main, hmmlwln, and anti-nirerafl batteries. The same ey
is adapted to the form of the pistol grip for use on the directors, Whest
the trigeer is squecszed, the metal bridge is foreed down by means o
the lever svstemn shown, thus closing the gap between the insulatel
firing cirenit terminals. When pressure on the trigger is released, thes
metal bridge is thrown out, of contact with the terminals and the L'it'clf.
broken by action of the two springs X and &,

813. Care of electric firing attachments.—All batteries, firing et
euits, and firing locks should be frequently tested. Batteries are testas
for voltage and specific gravity of the electrolyte. Firing eireuits 4 ¢
tested for resistanees from the swilehboard to the grounded leg of thi
primary winding of the transformer (both direet and via the directorsis
from the grounded leg of the seeondary of the transformer to the firing
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locks, and from the hinding posts of the latter to the firing pin points,
On all 1ests on open ecireuit, the resistances should not be less than
Cone megohm. On clesed eirenit, they should not exeeed one ohm. Due
' {o the action of grease the insulation material of firing locks has a
“short life and requires frequent renewal. The insulation, if possible,
should be kept free of grease.
It is of the utmost importancee to keep firing locks and firing attach-
ments in efficient eondition, The failure of the firing cireuit of a gun
npairs, Lo a great extent, the offcnsive power of the ship. The faulls
mast frequently found are broken wires and grease or other foreign
n. atter in the conncetions. Plugs should be well seeured to prevent
hem from being jarred loose by gunfire. Wiring should be properly
covered with insulating maierial to prevent the possibility of short
eirenits. Kleetric primer failures are generally due to poor contacts or
‘poor insulation in the firing locks. The primer seals and primers espe-
pially should be kept elean and free of grease. The surest test of eleetric
firing cireuits is the firing of primers,

GAS-EXPELLING APPARATUS.

. 814, Flarebacks.—The smokeless powder used in the United States
 Navy leaves in the bore, after firing, an inflammable gas (earhon mon-
“oxide) which sometimes becomes ignited on opening the breeeh plug,
-:. using what is ealled a Hareback, With bag guns this flareback is very

dangerous, sinee the powder charges may be ignited by it in loading,
Cas happencd with disastrous results in the after 12-ineh turrel of the
IS8, Missouri on April 13, 1904,

B15. Gas-expelling device.—To guard sgainst flarchucks, an air
‘blast dovies is now fitted to all bag puns to blow out through the
zzle the gnses remaining in the gun after firing, Plate [LI shows the
device fitted to a 5-inch gun, and Plate IV shows a similar one for 14-
Snch and 16-inch turret guns,

Itcferrmg to Plate 111, air at about 150 pounds pressure is brought
’._1'« an accumulator through a brass pipe extending up through the
SHount. A swivel joint in the lower part of the mount (furret) permits |
the pun (turret) to be trained without rapturing the air line, Divectly
eath the gun is a stop valve by means of which the air pressure ean
placed on the gun or shut off as dezired, Bevond this valve extends
retion of flexible metal hose, of length sufficient to allow for the re-
of the gun. The after end of this hose is coupled to a seetion of
pper piping, which in turn leads to the ges-ejector vilve located on
8 breech of the gun. Figure 802 shows this valve. Instead of a bight
O flexible tubing, broadside guns are frequently fitted with a tele-
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CHAPTEER VIII, PLATE III.

Gas Emmeron For Broapsme Mousr,
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geoping air line, the pipe seetion attached to the gun telescoping in
and out of the pipe section attached to the slide,

| 816, Operation.—The operation of the gas—cjector valve ecan he
readily understood from the figure. The valve seats downward, heing
held against its seaf by a spiral spring and by the air pressure in the
line, Against the bettom of the valve rests one end of the valve plunger,
the other end being in confact with the eam-shaped valve lrigger.
There is a cam plate on the breech plug, o located that the first motion
of rotation of the plug in opening brings this plate against the valve
trigger, revolving it beyond the dead center and thus pushing the valva
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plunger upward and unseating the valve and leaving it open until
elosed by hand. This allows the air to rush past the valve to an annular
passnge eut between the serew-box liner and the jacket, and thence
throngh equally spaced holes leading to the serew box. As soon, there-
fore, as the breeeh plug has been withdrawn sufficiently to unseat the
gas check, air is foreed through the muzzle of the gun, taking with it
the gases lingering in the bore. When the breech is fully opened, and
the bore is seen to be elear, a member of the gun erew touches a lever
o the valve-trigger shaft, which trips the valve and closes it, thus
shulting off the air. During firing, air pressure iz kept turned on and
maintained on the piping up to the gas-cjector valve,
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817. Below the armored decks, auntomatic elosing valves are installed
in the air lines to the guns mounted in exposed parts of the ship, such
as the upper decks, Should these unprotected {(by armor) lines be
pierced, the resulting eseape of air would diminish quickly the pres-
sure in the accumulators. These valves are 50 adjusted that the fall of
pressure cie to opening the breech of a pun does not affect them, but
an abnormal fall, such as that eaused by o rupture of the air line,
causes them to elose immedintely.

818. The gas-ejector system for turret guns, shown on Plate IV, is
similar (o that desgeribed for broadside guns, Air from the acenmu-
lators is led to o point overhead near the roof of the turret, where an
athwartship pipe disiributes it to the guns. Each gun is fitted with =
teleseaping air line, extending to the brecch where the gas-ejector valve
is loeated. For both broadside and turret gung, the orviginal design for
maintaining the integrily of the air line during recoil was to conneet
the terminal of the air =ystem on the breech with that on the slide by
meang of a seetion of flexible metal hose. The later and more usual
practice for hoth broadside and turret guns i lo fit telescoping air
lines in place of the flexible metal hose. Whichever method is used
between gun and slide to provide the necessary flexibility during recoil,
it iz alen necessary to install a Aexible metal hose or a Mexible ball and
zocketl coupling in the air line between the earriage and the slide to
provide the required flexibility during elevation.

The gas cjector system is shown attachod to the pun in Plates
XII-X'X, Chapler VIL.

819, Air pressure in turrets.—It is customary to close the openings
to tho turret and maintain the turrel chamber under an air pres=ure
above gimospherie from the turret's venlilabing system during firing.
This is done as an auxiliary to the gas-expelling deviee, but never re-
places it.




